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Radium isotopes
Adsorption of Ra on MnO2 & direct alpha spectrometry
Coating of polyamid (Nylon) with MnO2 (KMnO4 solution)




……half-life of Ra-224 is 88h

Very thin MnO2 layer, poor yield but excellent resolution
Direct
6 months20 days
Electrodeposited sources

Analysis of 226Ra in water 
 
 
• Weigh up a suitable amount of water (10 litre is mostly sufficient). 
 
• Add HNO3 to pH 1-2. 
 
• Add 133Ba  tracer (ca 10 Bq). 
 
• Add about 13 ml of a 0.2M KMnO4. 
 
• Adjust pH to about 8-9 with ammonia. 
 
• Add 15 ml 0.3M MnCl2 and stir for some 5 minutes. 
 
• Adjust with KMnO4 or MnCl2 to make the sample water phase slightly pink. 
 
• Collect the precipitate and centrifuge 
 
• Dissolve precipitate in 1M HCl-1%H2O2. 
 
• Add about 2g K2SO4+1ml H2SO4 and dilute to 100 ml with water. 
  
• Heat the sample to dissolve the K2SO4 completely. 
 
• Add 30 mg Pb2+. Heat for 20 minutes and stir. 
 
• Centrifuge the precipitate and discard supernate. 
  
• Wash precipitate with 100 ml of a solution of 0.2M H2SO4 and 0.1 M K2SO4 
  
• Centrifuge the precipitate and discard supernate 
 
• Dissolve the PbSO4-precipitate with 3ml 0.1M EDTA at pH 10. 
 
• Transfer the solution to the scintillation vial (low diffusion PE-vial). 
 
• Wash centrifuge tube with 2 ml 0.1M EDTA and transfer to Scintillation vial. 
 
• Add 10ml OptiFluor 0 and fill with deionised water to total 20 ml. 
 
• Allow for ingrowth of 222Rn during 3 weeks and measure by LSQ.



Sample matrix Loss %
Birch (Betula pendula) leaves 16.5
Lichen (Cladonia alpestris) 24.5
Peat 24.5
Algae (Fucus serratus) 55.8
Peat 23.4
Plaice (Platichthys flesus) 30.3
Algae (Fucus vesiculosus) 32.0
Algae (Fucus vesiculosus) 38.3
AVERAGE 30.7+/-11.4
Losses of polonium when wet ashing
Pb plating
…heating the Ag-disc
More studies on losses when heating….

….separation of Pb-Bi-Po

UO2(TBP)2(NO3)2
Uranium
• Matrix elements
• Interferences in alpha spectrometry:
• U-234 & Th-230
• U-232 & Po-210
Separation method based on extraction with Tributyl phosphate
PO(OC4H9)3
Tracer isotope: U-232 (decays to Th-228). Care must be taken in 
combined analysis of U & Th to clean U-232 tracer from Th-228.

Thorium
•Matrix elements
• Interferences in alpha spectrometry:
• Th-230 & U-234 
Separation method based on extraction with Tributyl phosphate PO(OC4H9)3
+ in some cases a short anion exchange column.
Tracer isotope: Th-229 (large amount interfere with Th-230)


19% TBP
U & TBP

Th & TBP  - HNO3
Th & TBP  - HCl
Salting out agents

